A bout 10% of all strokes occur among hospitalized patients, 1 and nurses tend to be the first to identify stroke symptoms among inpatients.
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important signs or symptoms of stroke. Stroke signs or symptoms were defined according to the published material from the American Heart Association and National Institute of Neurological Disorders and Stroke. All responses were graded by a board-certified vascular neurologist (E.E.A.). A random sample was independently graded by another board-certified vascular neurologist (L.E.S.), and there was near complete agreement. In prior work in Michigan adults, adequate knowledge of stroke warning signs was defined as naming ≥1. 6 Because our participants have medical training, a priori we defined adequate knowledge of stroke warning signs as correctly naming ≥2 warning signs.
Statistical Analysis
Nursing staff characteristics and knowledge of stroke warning signs were calculated using descriptive statistics. A logistic regression model was used to explore the association between adequate stroke knowledge and respondent characteristics along with self-reported measures of self-efficacy and outcome expectations. All covariates were determined a priori and included in the final model. We performed a likelihood ratio test comparing the fully adjusted model with stroke self-efficacy and outcome expectations modeled linearly and a second model where they were modeled in tertiles. The loglikelihood ratio statistic was nonsignificant, indicating that the scales were better represented modeled continuously. Statistical analysis was performed using Stata 11.0 (StataCorp). This project was reviewed by the University of Michigan Institution Review Board and determined to be exempt.
Results
The response rate for the survey was 83.8% and responses from 875 of the subjects were available for analysis. Most of the respondents were medical-surgical nurses with more than a decade of clinical experience (Table 1) .
Eighty-seven percent of respondents correctly reported ≥2 stroke warning signs, whereas 31% identified 3 warning signs. Numbness or weakness was the most frequently reported symptom (Table 2 ). We found that greater self-efficacy in identifying stroke symptoms (odds ratio, 1.13; 95% confidence interval, 1.01-1.27) and a higher outcome expectations rating (odds ratio, 1.23; 95% confidence interval, 1.002-1.51) were associated with stroke knowledge. As shown in Table 3 , clinical experience, educational experience, nursing unit, and personal knowledge of a stroke patient were not associated with stroke knowledge.
Discussion
More than 85% of emergency department and inpatient nursing staff at our medical center have adequate knowledge of stroke signs and symptoms. Although educational level and clinical experience were not associated with knowledge of stroke symptoms, outcome expectations and self-efficacy were associated with stroke knowledge. Researchers have found that although stroke knowledge is important, it is not the only factor motivating activation of emergency responses for stroke. 7 Thus, efforts to increase stroke knowledge may also increase self-efficacy and outcome expectations and ultimately increase appropriate activation of a stroke code. For example, at our institution, we have implemented mock stroke codes. During these sessions, a staff member evaluates the mock-patient with assistance from other staff members, while physicians on the stroke team provide education, feedback, and answer questions. These role-plays have the potential to not only increase knowledge, but also self-efficacy and outcome expectations.
The lack of association between nursing unit and clinical experience with knowledge of stroke symptoms was unexpected. The lack of association between clinical experience and stroke knowledge may be attributable to tissue-type plasminogen activator's approval >17 years ago; thus, nursing Self-efficacy in identifying that someone is having a stroke (from 1 to 10)
Importance of quickly identifying stroke symptoms (from 1 to 10)
Median (IQR) 9 (9-9) Missing=9 (1.0% of total) ED indicates emergency department; ICU, intensive care unit; and IQR, interquartile range. 
Adelman et al Stroke Awareness Among Inpatient Nursing 273
staff have had the opportunity to learn about the benefits of tissue-type plasminogen activator. This work has limitations. Because of the design of the survey, respondents could have used outside sources, to identify stroke symptoms. The response rate to our survey was robust; however, nonrespondents may have more or less knowledge about stroke symptoms and this could affect our results. As this survey was performed at an academic, tertiary care center, the results may not be generalizable to other institutions. In addition, because the majority of respondents were nurses, the results may not apply to other inpatient staff. Future educational efforts for nursing staff should emphasize the importance of outcomes expectations and stroke self-efficacy in addition to stroke knowledge.
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Stroke education
We had no hospital wide mandatory stroke education for nursing staff until early 2012. Prior to this time, neuroscience nurses received regular education about caring for stroke patients, but stroke education for nursing staff who worked on other units was optional and focused on the care of stroke patients rather than stroke symptom recognition.
In early January 2012, stroke education, with a focus on stroke symptom recognition and management of the acute stroke patient, was mandatory for all inpatient nursing staff. The education consisted of an online module, shown in Supplemental Figure I , and a small group discussion. To help nursing staff recognize stroke symptoms, we developed a rapid acute stroke screen, Supplemental Figure II 
Description and results from the follow-up survey
Six months after the initial survey we developed a follow-up survey. A link to this survey was distributed via email to nursing leadership on all of the units (n=36) who participated in the initial stroke educational activities. The email instructed the recipient to forward the link to the survey to all nursing staff on the unit. Survey respondents could submit their email to be eligible for a $10 gift card to the hospital cafeteria as an incentive for participating. The survey was open for one month.
After the initial educational intervention we did mock stroke codes on 4 units. These mock stroke codes simulated an acute stroke, provided educational material about stroke warning signs, and gave staff an opportunity to ask questions about stroke.
There were 193 responses to the follow-up survey. Six respondents were excluded because they did not respond to any of the questions leaving 187 for analysis. We do not know how many staff members did not respond to the follow-up survey so we are unable to calculate a response rate.
Supplemental Table I shows the responses to the stroke signs and symptoms query. The median score for confidence in identifying when someone is having a stroke was 8. The median score for the importance of rapid identification of stroke symptoms was 10.
More respondents correctly identified one or two stroke signs or symptoms on the follow-up survey when compared to the initial survey, however, a lower percentage of respondents were able to name 3 warning signs in the follow-up survey. Self-confidence in identifying stroke symptoms and rating of the importance of rapid identification of stroke symptoms improved in the follow-up survey.
Supplemental figure I. On-line education module
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Staff will recognize symptoms and appropriately intervene for a patient experiencing a stroke. About 795,000 Americans each year suffer a new or recurrent stroke. That means, on average, a stroke occurs every 40 seconds. Therefore, it is likely that one of these strokes might happen while a patient is hospitalized for some other reason. As when strokes occur in the community, it is very important for assessment and treatment to be initiated quickly when patients are under our care for other conditions. This module covers signs of a stroke, how to escalate care, and monitor the patient throughout the process. 
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